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With the increasing popularity of mobile Internet, cellular mobile 
communications business turn on an explosive growing, spectrum resources shortage 
and it’s low utilization has made spectrum exploration become a most important issue 
in next-generation cellular communication investigation. Cognitive radio is a potential 
and innovative technology, which can effectively solve above problems by spectrum 
sensing and adjusting system parameters adaptively. To employ cognitive radio 
technology to next-generation cellular network, traditional cellular network could 
opportunity to access spectrum hole so as to conpensate fix spectrum allocation policy 
in cellular and improve spectrum utilization. However, due to the primaty network’s 
interference-restriction and primary/cognitive system’s random spatial distribution, 
the available radio resources change randomly in cognitive cellular systems, which 
follow the network’s performance variation, while traditional cellular network do not 
have this characteristic. Therefore, this article model uplink and downlink with two 
different methods, and analyze the various wireless resources impaction on system 
performance, respectively. The main contribution of this paper is: 
1. This paper proposes maximum throughput and QoS-guaranteed two kinds of 
cognitive cellular network, and analysis their uplink capacity. Simulation results show 
that, in maximum throughput cognitive cellular network, the system capacity is more 
likely affected by primary user’s density and cognitive cell radius, while QoS- 
guaranteed cognitive cellular network is more easily influence by shadowing and the 
planar location of primary users. In addition, both two cognitive cellular network can 
rearch high throughput in FMC band. 
2. This research also based on Poisson-Voronoi model to analysze the outage 
probability of downlink cognitive cellular network, and investigates the 
power-cognitive bandwidth trade-off in a certain outage constraint. Simulations show 
that, the downlink outage probability of cognitive cellular network is not affected by 

















station transmit power, and the base station density, and so on. In a particular system 
outage, power and cognitive bandwidth can exchange for each other, but this 
exchange has a minimum bandwidth limitation. If cognitive band less than minimum 
bandwidth, cognitive bandwidth cannot trade for power. 
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